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=HESTRACT

THE DEFEMNMDEMNCY OF THE UMNITED ST&HTES OM FOREIGH MaREETS
FOR STRATEGIC Rald MATERIsLT AlMD [ TS EFFECT ON MaTI kAL
STRaTEGY . E» Lieuteznant Colonsl Robert M, Dudiesew, 2S5,

S! pages.

-~ This monograch examines the Jdependsncy of the
dnyrted States on foreign markets for strategic raw
materiaxlzs and how thar affects pnational strategy.

The paper inttiallv sxamines what the classica
theorists €2v about = country’ s reguirements to proviae
needz2d materials to t1ts army in order €9 prosecufte 2 war
and then locks 2t two historical examples of what
hapoens Yo 3 country that ades £o war without accezs to
reguired raw materixls, It then sxamines speci¥12
strategic raw materials needed by the dnited States, tn
sources of these materials, and the political alignment
ot these countriess,

The monograoh concigdes with 2 diszcussziaon of tne
national strategy the country must dewelap to ernsure 3
contrnuous suoply ot regquiced strategic rae materials
are availaple dJuring 3 national emergenoy.
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FART 1

INTRODUCTION

Since itz foundation, the United States haz been
3een as a countery with wunlimited resources. For »ear=,

it was the =supplier of raw materials to countri

b Q
(1]}

theoughout the world, plus was able to supply its own

industries with the vast majority of the raus materiazl

thev needed. Mozt early +21t that the
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United States would never run out of required resources,

As Alfred Mahan stated in his book, The Influence of Ses

Power upon Hiztory 1£&0-1723,

"The internal resources are boundless sz compared
with present nesds e CAn Tive of ¥ Tue
indefinitelv in “our little corpmer”." (12:42;

Far wvears, this proved to ke the casse, Ths United

States relied wery little om imported ra;g materials,

guen during wars. Although the courtry did not maintain

2 large military complex prior £o WD, it was able to

mobilize itz industrizxl complex, and with the nmation”

vast resources, to expand its military power with wer

o) worries,

Tubsequent to the ZSecand World War, howewver, the

instruments wh 3 war Raue B ome ‘RCcreasingl M2

m

(']

sophisticated, They now  requires a m»rrad  of r
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demand worldwide, As Micha
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"For many Qenerations fuels and non-fuel mino) L0z
have been a Key factor in industrialization, war, and
the international distribution o SZOROMmi < and
military paower, In the 320 vears ¢ the end of
WWII, however, their significance has taken a guantum
l2ap &5 their wuse and cost have grown more rapidls
than the world economyv," (191352

Eecausze many of these minsrals were Ffound in lez=

atter WWII to monocpolize them, The prize was the
low—-cost, high-profit minerals of the underdewveloped
countries, Untortunately, these countrises hxd ner ther

the e2conomies nor the miltitary power $0

m
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foreign predators. Sinmce the 1%¥72 OQPEC upheawval,
however, man» of the other Third World countries hawe
tried to organize =0 thew couwld folloaw QPEC = lead anag
raise prtreces and gain greater control of  therr ooan

natural resources. Ll e 2T=240 Unfortunately the Unt ted

J

States has Becoms dependent on foreign sungliers  for
many  of  the strategic raw materials necessary  for
natiranal defense ., Thiz dependency cCouplsed witn

competition  throughout the worlgd for these lTimited

resources places the United Stzaftes in 32 precarious
pos1tiaon., The guestion that arizeszs 135, what sffect does
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thi1z dependency hawve an the limat mu=st




Elackm

the natiron do o e2nsure 1t i3 not subjgect tO resource

il in the =2vent aof & war? The answers lie in
States national strategy.

Safegquarding the Lnited States and its =allies

enEUri

markst

leopar

ng United Statesz access
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s, 0Dzeans and space are thres oFf our nation

iwes, With our increasing dependency on fore 1 gn
3 For critical raw materials, a threat to the

of these materialzs could weaken ocur military zand

Pz

dize our ability to deter or pros

h

CuUTe a3 war.,

This paper wil]l sxamine the impxct this Jdependency

nas on

national strategy and how it must be sfructured

to guarantes ocur nationzl  securitw, Imititally the

paper

"
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rneedsed
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wamp |

will examine what the major 2lassiczcal theori=st

v about  the importance of  the ability to prowvide

equipment to  the military, Mext, historical

ez will be cited to demonstrate what Can hapoen to
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zuppliers +or

~a materials, The study will thern ook at zome of

the critical materials neeseded by the United Stz

oroduys

found,
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countries,

the Unitsd
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Finallw, the
Statse must
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paper
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PaRT 11

THEODRISTS

=1 though maost 2arl» theorists did not address

17}
-+
x
i

impact of raw materials on

u:
0 d

rtars, thev understood th
econcmic  aspect of wartare and the sighnificance of
providing xrn arm» with the =2gquipment and stocksz with
which to wage war. The earliszst Kpown treatisze on

WArfare was written around  S20  EBC bw the Chinsszs

wWwarrior, Sun Tzu, Inm his book, The Aart of lar, Sun Tzu

"lWar 12 a grawe mattery one s aoprwhnrsl,e lest men
embark upon it without due reflection.” v17: &30

As part of this reflection, he

in

tated that one must

and compare

17530 dme of these +tundamentals was doctrine, which

"Loloorgarization, control, assignment af appropriate
ranks to officers, regulation of supplw routes, and
the provizron of princical Jtems wused by fthe arme."”

LT

55

Al though warfare was primitive then, as caomoxred to our

g

standardsz, and di1d not consist of highly techriczd
equipment, Zun Tzu realized az ear)y as SO0 EBC that 1+ =
countre was gorng Fo o prosecute 2 owar, b must haose the

abir ity to provide 1tz oarmy with the required zupplies.

(W]




Following the Mapoleonic era, Clau

witz and Jomint

1]

g

benan to study wartare closzely and have probabl~ had

more eftect on contemporary military thought than anw

other writesrs, A1 though Clausewitz in his classic, 2n
War, made 2 distinction between preparations for war xnd

war itself 2:131r and gquestion2d how far theory should

oot
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obwicus throuchout his book that fthe reszults of thiz

preparation were critical +or am army to fFight, These
preparations "ncluded "making guns and powder out  of

coal, sulphuyr, saltpeter, copper amd tin," etoc.02:1440

which 1mplies that the industrizal capabilitx of the

country is critical to the countrw s ability to wage
War . He also stated thaft it was possible to succoeed

without actuzally defeating the 2nemy forces on the +isld

of battls, Af =nemy, he =said, might be worn Jdown owver

the duration of 2 war  to bring  about 2 graduszld
exhaustion o+ his phw»sical and moral resiztancs R
Theretors, 1f the enemy had 2 lrmted supply of war
stocks, or 2 limited capazbility of produscing these

matert 2z, concsivanly», &0 army could mansuver W thout

auar 2eeking desizive battls and 2vsntually wear down
the coponent theough 3 shesr lac of  resources, Ll
examples  of this was Wellington =  Campaan agxinzt
Marshzall Masszenz 1n Fortugal during the Fenimsular blarc
o+ 1207-1214, Lith the impending inuasion b the Frernch

L.




in 1310, Wellington refused to fight 2 battle unleszz he

wag certarn of wictorywy, Uszing & scorched earth policy

and having his army fall back on successive dJdefencsive
positions, he drew the French into anm artificial desert,
T&11320 Krowing that the French supply sr¥stem was not

very dependable, he +igured that Massenza could not liwve

of+ the countrw i+ it was stripp2d bare. dzing thi

strategr, Wellington eswentuzally defeated Massena znd
torced his retreat +rom Fortugal. B2 twesn September
12190 z2nd April 12811, the French l1ost 25,000 men., Qres
quarter were prisoners of war and 1300 wers Killed in

Battle. The remaining, over 1S,000, were lost =ither to

starvation or disesaz

[ d
)

e
(11}

ar to the Portugese guerrilla

[0

2
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Jomint alzo had a2 major influence on contempora

miliftar» thought, Inmn his book, The &rt of War, he2

Jizcussed the ezzentizaxl bazes of militzry palicy which

zhould be adoptsd by a3 government. Included 1n thesze

s

Dazes were three criftica factorszs., Firzt, the materi

o+ war should be the becst

n
]
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abundance, Second, a government decigding to 9o o war

-+

muzt be able to prowvide the materizal means necessars o

quarantees the success of the enterprize, and third, th

0d

country o3t qave the financial capability to wage

w

1¢

Jong o LR dE-S1 0 Like Clagszewntz, Jominr 3rd nct




connect these actions directly with the zactual art of
war, Howsver, he also believed that a country’'s ability

to provide the materials of war to itz army was critical

if it sxpected to be successful.,

Ferhapes the theorist with the most +ore

U1}

ight was
1.5, BlockK when it came to anticipating the expense of
modern wartare and the problems a government would have

in suppl¥ing an armv. He wrote in 18%% that war had

[ ]

become impossibl to support from a military, economic,

and political point of wview, (lixi? In his wiew, war
had become so costly, that mankind coultd no Tonger
atford fto pay for it., (lixeiil He beliewed that the
front would very quickly become 2 deadlock and that the

outcome would depend on whether or not the people at

home would be able to Kesep prowviding the mesn at the

g

front with the necessities for life. C0fexliiiz

The aquestion that all of these thsorists wer

"
0 d

really addressing wasz wheather or not a2 country could

113

tainm

e

provide the necesssary materials for its arm» £ sy

[

combat. Although thew did not specitically adareszs raw
materizalszs in the prosecution of wartare, all four

abi bt

h{

realized that the preparations $or war and th
for a country to sustain itz army were critical to its

yltimats 3uzcess on the battiefield.

n




FaRT I11

HISTORICAL ExAMPLES

Hi

1]

tory iz replete with sxamples of countriss going

to war without the capability to sustain their miltitary,

This section examines twa such cases, the Confederate
States of America during the American Civil War and

Japan during the Second World War,
CONFEDERATE STATES OF AMERICA

The American Civil War is an example in our awn
history that shows what happenszs when a country goes to
war  without possessing the ability to prowide the
necessary rasources for its army. Whemn the South
geceded from the dnion and the war began, the
Secessioniste felt that the war  would be shart,
Contederate zoldiers enlisted for 12 months, but

ted to be home early., (14:7) When the war =

[ ()

xpe

[x]
+

art

I

3d,
howevyer, s3tocks of Qoods in many oF the Southern towns
were tow and, although the MNorthern bBlockade was not

inttiall» very sffective, it did discourage importation

-t

of war necessities. (14l Consequently, =t the
beginning of the war, the soldiesrs had to furnish much

of their own equipment., 141G

Ry




Thne problem that arcse was how to obtain the nesded
equipment to +ight the war, Unfortunate2ly» for the
South, thevw had an almest militant aversion to =hop
wark ., (2570 Evsrwone seemed to understand fthat

manutacturing was important, but nmo one had an intersst

M
LG

in becomino personally involued because of the ftvpi

25:12y  The Saouth

Southern dream of becoming-& pltamter,

did have a base +or a strong iron industry in largs
dJeposi tse of coal and iron ore, but  this waz not
explojted becausse of the dominance of coftton. L2525
Consequentl», at the start of the war, the bulk of

Southern industry was small and extrem2ly primitiuve

campared tao that of the North, 125:32) Eventually
numerous I1ndustries began Iin all areas, bGut it (s
questionable whether they ever praogressed berond the
experimental stages. (15:272% Since the Confederacy was

s2 dependent upon imports, once the Union blockade did

o
1d

< om r of time befor it

D
1]

ffective, it was only a matt

D
[

ut
Y
a]
n
T
a
-+
x
i

strength out of the South, C18:23&0

With the extreme shortage of resources, the

avernment wixs  forced to divert the tew  resougrces

b ()

0

available to the army and awawv +rom  the ciwvilian
populace., However, thi= rezul ted im widesopread

dizcontent among the cCiwilian populace and esuentusallw

resulted m large =scaxle Jdesertions because soidiers

{0




rezented the conditicons that their families had to live
in. ©14:312 The South sz inability to provide the
necessary eguipment to their army in order to prosecute
a prolonged contlict rezulted in their ultimate defeat.
According to Charles Ramsdell,

"Some achievements on the battle front uwere wvery
close to being miracles, but the difficulties which
brset the people and the state and Confedersts
Qouvernments in the way of economic and financiaxl and
social problems far bevond the sound of guns, were
arezater even than General. Robert E. Lee faced across
the wooded hills of Yirginia." (1430

&l though the South worn many tactical wvictories
during the war, their inability fto conserwe, develop,

and efticiently administer their

They had not dewelopsd

bagse, nor the rescources to manufacture
2¢f an  arm¥, and the Union blockade
importation of the quantity of goods
needed to win the war,

JEPEb IM WORLD ek 11

cofters Z0th Century

Japan

results when a country Qo83 Lo war

Far centuries Japan had

war  of

pictories,

and

11

rezgurces

th

Wi thout

zybzsequentl v

Jdoomed them

the indusftrial

1tie

T

nec

0
1]
"
(111
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prevente

and resources
example of the

zutFficient

been rzolated.,

t274-13%S, Japan

The

Japaneszse

v aded




and occupied Formosa, southern Manchuria and the
Shantung peninsula. This wae the beginning of Japanese

territorial expansion. (31:4-5

Entering World War 1 on the zide of the &1 i,
Japan attacked and seized German holdings inm China,
which led to turther attempts by the Japanese to expand
in that country, C(31:5: Full-scaie war broks out
ke tween Japan and Chipa in 12?7, resulting in & numbsr
o+ <clashes between both United States and Eritish
perzonnel and the Japanese. This resul ted in
anti-Japanese sentiment in both American policy and
public opinion. (21:7) When Japan signed the Tripartite

o~

Pact in 1740 with Italy and Germany, the United State

w

identified her as an aggressor nation and curtailed oil

and scrap iron shipmentsz to  Japan. g July 1%41,
America froze xl1l Japanese asceets in the United States
and suspended all trade with Japan. Eritain, Burma,

India, and the MNetherlands Indies +ollowed =zuit, (I21:3:

[t was clear that Japan was exposed and wulnerable
beczauze of her continued dependence wupon bBaxsic  raw

materials derived principally +rom the southern arsas of

the Paciftic. (d4:44)

A study of the Japanese Cabinet Flanring Eoard,




"In the agreatl» changing world situatian, the Empire

iz compelled fto adopt & policy who cbiective iz the
establishment of a2 sel+-sufficient poqltlon based upon
ite own strength, xnd then points out four things
which maka up the bottieneck of Japan-’s
self-sutticiency. It lists rice, fuel, important war
materials, and transport capacityr. Under measures tgo
ocbtain essential materiale, it iz indicated that rice
must be secured from French Indochina and Thailand,

cil from the MNetherlands Easzt Indies, tin from Fren
Indochina and Thailand, copper +rom the Philippins
rubber and nickel from the south, etc." (4:dsn

.

Since these cCountries were Japan’= potential enemiss,
Japan realized that her #conomy could bBe destroved at
their will,

With Eurcope at wzar and with the United States

w
“t

ynmobilized, Japan realized that she could not atford ta

hesitate in obtaining the rezources she nesded.

“To =strike 2 paralrvzing tlow, wage 3 short defense,
then negotix a peace in which she would girwe up the
farthest corners to which the surge of 2mpirs had
carried her, but not vield he basic sss

- .

Japan s plan of action." (4:47)

ucl

entials, was

Japan assumed that the war would be 2 short one

-
i )
w
-+,
-+
s
-

and that the Upited States would nagotiate a peac

y

0 J

grew tired and bored with the war, (4:4%5 Japan- g
plan Vooked to the acquisition ot strategic r oAt
materials., Specificall», the Japanese wanted to congquer

2 huge defensive ftriangle within which thew could

control the FesoUlrces  necessary to achiguwe thetr
national obiectives of creating a2 "Mew msiat. C3le2En

Japan had no plan, however, to incresase s industrial

—
L




sutput to match the massive economic weight of the
United States. When the Japanese Ffinally realized that
they were in for a preolonged war, it was ftoo lzate,

(3:51 I+ the J

[

P ane:

m

2 leaders had realized that thewv
were in for 2 long war with America, it is questicnable
whether they would hauve lTaunched the attack on FPeard

Harbor.

By the end of (942, high =ship losszes bw the

Japanese to submarines highlighted the arowing danager of

& bBlockade, Al thouygh the Japansse realized that thew

neaded to ing¢reasse thesir war production sffort, their

limitations of raw materials and the growing shortages
of materials due ta the blockade renderad Some

production capacity 2xcess even befors it was completed.

L3338 A3 the war continued, the United States began
air attacks on Japanese industrial centers, Howewsr ,

the air attackszs were not the cauyze of defeat.

"The defeat of Jzxpan waxs assured beforse the urtban
air attacks were launched. The decliins of Japan~ s
war-mak ing powers started before her industries were
sybyected to the main weight of the bombing attack
dJuring the months of March to August (%45, The
insufficiency 2Ff the pyaomy 2conomy was the underlving
cause of deteat It haz besn sestimated that

without 2ir att . ouerall production
would have bBes hald of that of the
to Jwindling = ites of rz2w matarials,
imear-ts, shor o ¥ zkilled Vabor, 1
tacompetent administration, and anm ill-conceived

poarly executed Jispersal program.” 31530
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As with the Confederate States in the American
Civil War, Japan wah some initial tactical vwictories,
however, was not able to prosecute 2 prolonged conflict,
Japan was basicallv a have-not nation that had plannad

on & short war, Conseguently, ths Japanese had magde no

the industrixl capability of the nited Statesz, Their

w
+
]
1]
-~
w
35
-
3

increasing ftheir war capability coupled
with the severs shortage of raw materizals, doomed Japan

+rom the start.

Thus, we have =

L]
L J

n two sxzamples ot what happens
when 2 country Jdoes not have the necessary industriazl
capability and raw materials and must depend upon other

countries to supply these critical assets during

s

wWar .

The Confederates Stzatez z=tarted =z war with the Union

which had x Mmasziuve itndustrial and technological

potential that literallw crushed the Zouth due to tneir
total lack of industrial capabilitw. Japan was forced
ints = militant palicy to zcguire nesded rescurces N
order to Ccontinue their policy of expansion: howewer,

once the worltd powers resisted them, Japan waz forcesa o

fight 2 war she knew she could not win.




FART IV

Rald MaTERIALS wND THE UNITED STATES

Now that ws have J1ooked at the theorstical and
historical perspectives of thizs problem, let s examine
the current situation in our own country. Al thouoh 2
complete anxlwvsis of every mineral the United Statesz
requires is bewond the scope of this paper, it iz
impor tant to examine somse of our C requirements  and

detzrmine the signifticant shortfalilzs,

hd

MEEDS OF THE UNITED STATES

In spite of its abundance of raw materials, minzral
experts beliseve that the United States = dangsrousiwy
retiant on +foreign imports for at least hal+t of the 49

minerals that are considered critical to the nation”

"

’

survival, (23:5: For example, the United Stat

14

(]

-
1"

depends on foreign supplisrs for over 70 percent of

calumgium, manganese, bauxitesalumina, and tantalum:

[
2
-t
[
-+

over S0 perc its cobalt and tungsten: and guer PO
percent o+ 1tz chromium and nickel, (22320 TSee Table

1.2 When ane considers that our modern military

=y

programs  are requiring morsz of  these elements, the

gituation of our foreign dependence on strategic raw

materials will onlwy get worse, not better., (Sees Table
2.7 For example, the Pratt and Whitney 2naine  that
15




powers the FIS and Flé fighters require 3,248 pounds

titanium, 5,203 pounds of nicksl,

1,85

chromium, 10 pounds of cobalt, 720 pounds

171 pounds of co2lumbium, and 3 pounds

=
.
=t e

(]

2] Of these seven minerals, only

abundant in the United Statez., (See Table

United States lost itz supclierz of th

é

ot

P} ‘F

poun

ds

ot

of

Htuminum,

tantalum.

titaniuim

1.7

]

materials, the nation would be in & dangerous

UNITED STRTES SUPPLY BASE

The question then arises of th

United States could be cut oft from the =1tr
maxterials critical to its maticnal security,
shows the countries From which we obtain
necessary minerals. The WS Department of
categorizes 2ach cCountry either asz a2 mare

1=
: I+ the
cother =ix
position,

our

mast

Commerce

developed

countrow CMOC or EY less developed couniry R
27 ITRS-TRT O+ the 23 countries in Table 2, % are
MOZT s, 12 are LOC =z, and iz =z territory of Grezat
Britain, EBasically, the LOC's eguate o what we
normxlix call Third Worid countrizs., OFf the & MDC =z, &
are sztrong allies o the United States and one,
Switzerland, iz neutral, =o there iz little concern that
politicaltl», we would be cut off from them a2z 3 =ource
of aur supplires. The remaining fd Tountries,
rugaslavia and the USSR, could werw easily cut off their

17




shipments to the United Statesz, although, onl¥ 3 =mall
percentage oF our criticaxl raw materizxls are obtained
trom them, Consequently, thew hawe little impact on our

detense industrw., EBecausze 3 large percentage of cur

§i

materials are obtained from the remaining 15 LOC s, it

is important to determine the poszaibility of these
countries politically blocking the flow of resources 1o
the United States,
WERSal PECT INFLUENCE OM LDC-S

Simce most of the LOC 3 are nonaligned naticons tha

are interested in their own econom:c Jdeuvslopment, there

would most likely have tao be some outzide 1nflusncs on

their gowvernments Yo pressure them 1ntos cutfing of+ tnhe

supply of rescurces to the United Statesz, Dbwycusle, 1 F

our potential aduesrzaries could dewvelop this influenc

[0

vt owogld be to their adueantage 1 f e cuer went tS wwar.,

The Ceoartment of State haz examinel the 213 that the
Warzaw FPact gives to non-communist LOC =, [t rewveals
that the ldarzxe Pact countries use their military =salesz
and warious x0d programs o Jevelop politicxl yntlusnce
o the 100z, to 2xpand trade, and to Qarn :Toess to

strategic raw materials themselwuss, (2%l
Tabie 4 deprcts the ecomnomiz 2id provided be the
IWarzaw Pact to non-communiost LODC=. In the (520 =,




Moscow has 1

”n
3
Ju)
[
A

pursusd & policy of maximizing its
retyrns from econOmMic programs, characterized by shorter
grace and repavment pericds, higher 1nterest rates, and
hard currsncy repavments, Thiz almost indicates that

the

has bBeen more interested in bBringing hard
currency ints therr country than in courting Third klorld

countries, In %24, however, Moscow provided nearlw

m
i

1.2 biltion of credits £o Arab states, which sguats
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Thizs indicates that the Soviets” primarw intersest wa

1
i

inzrease their acceess to Kew Middle Ezxstern stz

(g
e
[11]

C2F1Z0 Consequently, the ecocnomic 214 given to the (2
LOC = 1n this study wase not that substantixt.,
One of the primary methods used b the lklarsaw Facor

to gain accesz to LOCs s

3
Y}
L

Py
|‘
0w
L
1)
3
(]

training. I

g

suer 2,000 students from LOCs wers in fraining no oth

o
0
0 g
—
w
[y
h ()
QN

Sk zmd Ezasztern EBurogpean countries, '

The LDCz bene+ 1t from the Llarsaw Fact

ui
m
mn

4
[}

willimgne

fuynd the trmining of LOC mationals without Jemanding

tmme 3 2te tangible compenszation. In return, howevsr,
the iarzziw Fact wants acceszsz to potential leaders $rom

LOCs and to personnel wha mavy be willing to szrue

w

Commurni =t ool tas

m
2
-+
T
T

and cCommerctal interest

tuture, CZ¥:

'

o
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brightest

gcomomic program tor LDCs 13 the Jdemand for technics
seryvic23, (See Table &.: In 1724, nearl» 12&,000
Warsaw FPact economi. technicians serwved in the LOCs

20,004

projects 1n the Third World C2F e85
“For Moscow, it haz been one 2Ff the most direct
gconomic methods to meest several important Scwist
oboesctives in the Third World:

# In ¢client =tates, which emploved about 11,000
Soviets in 1924, Moszcow haz besn able to exercise
direct influence ouwer economic decision makKing Do
placing advisers at the highest tewelz within the
zoonomtc establishment,

<« In otl-producing states, the USSR iz thought to
garn about #1550 milltion annuzlliy in hard currency b¥
providing development services not necessarily related
to aid projects,

<« By providing teachers and doctorz free or &t
minimal charqQe to poorer countries, the USSR iz abie
to mxiAtaxin a presences in 13 LOCs without the expense
o+t a malor development effort

*= Sending geologists to LOCs a2z part of a Dasic
31d package hasz enabled the WSIR to inwventors the

rescoyrces oFf 40 non-Ccommun

-

Cubans supported bia

izt LDC:

This appsars t0 be one of the most lucrative 1nuvestment

tor the larsaw Pact becauze with limited inwestment

thev Zan g2 Faneiderab]e influence within the LDC- =,
Ore  of the major methods that the ldarsaw Fac

tountrres uze to gain control of mon-communist LOCs

throuygh milirtars sales., Table 7 shaows armsz transter

during the pertod 177% ta 1922, An examination of thes

20
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figures ~hows, howesver, that the Western powers hold a

T
]
ot
[}

ma.jor edge ower the ldarzaw Pact when it com

supplving arms to the Countries upon which we depend for

The tables indicate that the karszzw Pact countries
have placed great emphasis on gaining influsnce within

whe ther or Rot

m
.._'
T
T
0
[
M
/1]
' g
0
a
{4

the non-commun:=st LDCs
thiz emohasis s threatening to the United Staxtes and

11

o~
1]
0

i1
"

Eight of the LDIZ = are in Sub-Saharz &friczx, Thisz

W

01
i
s
m
v
1
5
]
-t

ares had remained Targely outside th
confrontation until 1975, when Portugal withdrew leaving

R th

2 wacuum in th rea. The LIS n b

L
0
1 g
b ()

/]
w

; i mak i ng

inroads into the region and with the radicalization of

Lad

h
[11]
nd
1]
1
)

Ethiopia in %77, the region ceassd to be

W

preserve, (2010 Howeusr, it zeems unlikely that thers
i 11 be any major  changes  in the continuation ot
Wesgtern, and particularlty European, influsnce im0 the
area. A1 though the USSR did make saome gat Guinea

and Z2xire, both of these countrizz have cooled relations

touard the Sovietsz, However, the Cuban militar.

e

presence  in the region quaranteeses the suruviwval  of

Soviet influence in the aresz, Thizs 12

W
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w
2
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c
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h o Angola, CZ23i0sr To help stabilize the arex, the EEC

zigned the Lome Convention n 1%F% and set up 2




stabilization swvstem +for export receipts +or basic
product accepted the dutw-Ffree entry of most products
exparted by its African associated states. and increased

itz anmnual asszistance to the region to €4 billtion.

supplier of raw maxterixls does not seem likely 1nm the

near futrurs,

Seven of the LO0Cz are Tocated in Latin America.
This arsa has historically» Eeean defended B and
gczonomically dominated by the United States., A1 though

+
r
D
-
WO
-
Qg
o
o
O
(i ]
2
o
3
[x]
o

2ms in Latin America, it s mors

stable tham 1t appearz and would probably provide Titt]

w
L

acceptance to cutting oFfFf export to the United States,

U]l

r

O+ the remaining thres LDCs, one 15 Turkew, which

iz 2n ally and 3 member of M&TO.,  One i3 Thailand, which

iz also an xllwy and one is China which, 2lthough it 1=
2 communist countey, is at odds with the Souviet Union
and haz Dbeen warming its relations with  the United
States ocuer the past few vwears.

When one examines the =ituztion i th the 22
countries  from  which  we  abtain the ztrategrc r o2

v
-+
g

—*
10
()}

materizzls we looked at n Table 1, the United

doez pot appesar to be in danger 2f Deitng ool tiroalle




major  atl

lWarsaw Fac

providing

1
8]
3
-
pu
L1

8 SQurces.,

iezs of the United

t countries hauve

a myeiaxd of types

increased their

Many Of the Countriesz are
State=s, and although the

f+torts in

[

aid to the LOCz in order

to gain soms form of influence with their governments,

it does nmot seem at this time

political

Econaomic

directed more at the oijl

LOC s being examined in this

that thev could place the

to cut our supplies.

2id, especially Ffrom the UWSER, seems fto be
progducing countries than 2t the

paper. &lthough the Warsaw

Pact iz actively engaged in arms fransfers, the Western

countries

countries

inttuence

technical

sufficient

LOC s,

hold & major =dge

being =studied.

in providing arms to the

It zappears that fthe magor

is provided through

serwvices; howesver,

both academic ftraiming and

to affect our political relationzs with these

(28]
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PART O

NaTIONAL STRATEGY

N

1 thougl informatiaon presented in the last section
indicates that the United States does not appear to be
at rizk from having its +foreign resources politically
cut off, the government must taks actions to ensure that
the country is never in a situation where 1t could be
cut off from the strategic raw materials rsquired +$or
our national de#enie. Therefore, a national strateqgw
must be developed to ensure a2 continucus supply of those
minerals deemed essential to national security i3
maintained. Thie sztrategy must include five programs.
The firsv two, political measures and military measurss,

must be w=stablished to protect our current foreign

supply bases. The remaining three programs; strategic
stockpitling, substituticons, and mininga, are necessSary
for the United <States to reduce its dependendsy dupon
toreign suppliersz and to become self-szutficient in

(]

providing 1 ts own sStrateQic raw material

POLITICHKL MERSURES

In order to guarantes continucous supplies of raw

materials, the United States must maintain stronag
retaticons with the countries wupon which we dJdepend +for

these strategic raw materials., This reguires

29




maintaining <)o

1]]
[

potitical and military ties, alang

with providing sconomic assiztance where needed. Qne
problem that the country faces, however, i3 the naturs

of the regimes in power in the

[
[0}
_.l
F
[ )
Z
a
-t
i 1)
[V R

e countri

1]

States stance on the issue of human riohts has hindzrzd

our efforts o establish closer tiezs with Tome
Qovernments, The dnited States, for  example, is

dependent upon  South Africx  for many of its  raw
matesrials: however, due fto the South &frican policy of
apartheid, the Udnited Statez gowernment has reszstricted
its relations with that nation., Presentiv, the
Fresident can authorize trading for strategic  raw
materials, howewver, {if ths United States azapplies too
much pressure on  the South African government, thew

could wverw g2asily cut ofFf the zshipment oFf theze raw

materials in retaliation to cur pressurss.

MILITARY MEASURES

The massive military power poszessed bv the Souvist

Uniton 12 obwicusly the biggest military threat to the

nited Statesz, Mot only has the USSR maintained 2
poweryl land force that couyld actualls tnvade and

ocoupy Ccountries that provide our neeseded rescources. but

tt has developszd 3 ztrong navy that could interdict our

LOCz broinging neceszsacy strategic raw materizalz from
oUErEeas, “dditionallv, the Sowiet Wnion could usze
&5




surrogQate troops, such as the Cubans in &Angola, to

support revalutions and to prop up newly formed

governments opposed to the West, (23:17:

witar an the United Statez do to counter this
threat? First, as an already existing part of our
national strategy, the United States can maintain &

strong military +orce that would deter Zcuiet
intervention in regions deemed to be of MYStrategic
Importaﬁce“ to the2 United States, With the discussions
between the USER and the United Statee todaw, there
obviously i3 a dialogue between our two countries

concerning important [R=SATR- s e2ach country will

In xddition to maintaining = strong military, th

b J

United States must also ensure that the Mawvy 1= providsd
the necessar» support to not only prosecutes an offensive
war, but 23lso to protect the SLOCs. s Al+red Maham

wrote

“The zhips that thus zail to and fro must have secure
ports to which ta return, and must, a2 +ar as
possible, be followsd by the protecticon of thear
country throughout the wowage," (121240

Al though Mahan s observation iz many wears old, 1t s

still walid todav +or 2 natton which depends upon th

o

treedom o+ the zezas to fransport required raw material

11}

The United States could not afford to be caught in the




position that it was during World War I1. Between
Jaxnuary and July of 1942, 14 German U-boats szank 450
ships. (37311 The United Statez Merchant Marine of
today could not sustain such losses, Therefore, it must
have a Mavy capable of protecting its maritime assets at

all times.

Tied closely to the ztrength of the Navy iz the
countrv s ability to project military strategic forces
anywhere in the world to protect the wital interests af
the United States. After the hostage crisis in Iran,
the Rapid Deplovment Joint Task Farce was sstablished tao
provide this strategic projection. “lthough the ROJTF
no longer sexists, the US Central Command wae organized
in 1980 to provide thisz capability in the Middle East.

In an em

b g

ncv, it camn call upon nearly 400,000 troops

M

ro
trom the A&rmy, MNavy, Marines, and the Air Force to
conduct combat operations. The primary emphasis behind

this +orce i3 rapid deplorment. It plans <+or the

emplorment of irborne, air ass

!-11
[
i

mechanized, and
light intantrr trocps, The S  Special Operations
Command alsoc provides +orces such as the &rmy Rangers
and Special Forces, that provide an additional
capability to CEMTCOM z conwentionazl farces, LagrSd
Al though CEMTCOM iz designated for  the Migddle Easzst,

these forces must be capatble for deployment zanvwhere 0




the lWorld in order to protect our national interests.
This 15 particutarly true in many of the Third World
countries from which we cobtain strategic raw materixls,
Therefore, ths pumerous commands, such as EUCOM  in
Africa and FPACOM in the FPzacific, must plan for the
employment of forces in case of contingencie2s that

threaten the country's rescurce base.

STRATEGIC STOCKPRILES

hJ
pry

The eztablizhment arnd maintenance of

0
w

tockpi

strategic materials i one method used to minimize our

uyt

dependesncy on foreign suppliers, In 1744, the Congress

N,

passed the Strategic and Critical Materials Stockpiling
Act, The act defined =trategic and criticxl materials
as,

"Materials that <z’ would be npeeded to supply the
military, industrial, and essential civilian nseds of
the United States durlng a 3+|mn41 emergencw, and fke
are not found or roducsed in thes United States in
sufficient QU*ﬁflflﬂ- to mest zuch meed." (23:312

Zince then, 2 number of acts have been passed to updats

our needs and policies retating to =t piling. The
presznt goal of fthe United States §=z o maintain 3

ztockpile that would laszt three wears in an emergency,

—
s
[} 4]
[0

ztockpile i3z managed br the Federal Emsrosncs
Management &gency, which reviews the entire stockoile

and <changesz to purchase or =sa3lezs policy euery four




1

condirtion of

s

thair

their

|t;

i

wvears. (23:312 Table & shows the current
our stockpile,

As Table & depicts, we maintain oniy two of the
mineralts we examined in Table 1 at or above
obiective. Three others are within ?0 percent aof
acal s, The remaining 10 minerals are stocked =at
than &£& percent of their goxly zewven of these ars
than 32 percent, 281 0-15173 I+ the United St
expecte to have a stockpile that would last thres v
in the case of an smergency, it i3 imperative that
country bBuild up this stockpile before it iz too |
The Congress must highlight this as 2 pricrit» and
immediately to establizh the required stockpiles,

SUBSTITUTION

dependenc

zhrate

result

iniby

or

-

Ancther method of eliminating cur

foreign suppliers is to find substitutionz for
raw materials., The government began thiz initiative
start private industrial exploration. As 2
rezearch in this arsx, George &, Hewworth 11,
House Science Advisor, predicts,

lde e entering an 2ra in which we 1l not only
away +rom re2liance on increasingly scarce mate
Eut in owhich we Cxn process COmMmMon raw material

wotis new compounds with  astounding pertorm

1
)

w3

pu

fo—

g

o+,
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There are three broad categories of materials that

will have an =2ffect on our strategic raw material

dependencv: {1» ceramics, (2} metal allovs, and (32
polymersscomposi tes, Ceramics are primarily made from
silicon, one of the most common e2lements. Aduanced

ceramic materials have the +e2l of metal, but are
}ightweight and capable o+ withstanding Rhiah
temperatures. They are now being wsed for same
avtomotive and asronautical applications and hawve the

potential to revolutionize internal combustion turbine

.- -
3 ]

engine technologies. (231270

In the area of metal allovs, new technology A

w
om

expanded the Kinds of materials that industr» camn usse

for military applications. Froce guch as ion bBsam

1}
!

e

implantation, laser mixing, and a combination of the two

have produced metal allovs with new sets of properti

g
i

2lad  allovs are  also being strenothened  with e
procezzes that resist corrcsion or wear by 23 much as 2

JY
"

Folwmers and composites hawve produced materi s

with 2 mrveiad of capabilities, Materials hawve bes=n
created that are tough, strong and bettesr in 2ome Czxses
than metal. Mew polemers are being made fthat  ars

resrstant to high temperaturesz, do not o resxct owith

chemicals and water, and T AR withstana Fmoooh




temperaturas, In fact, techno'2gr haz advanced ¢t

past
[n}
~+
-
]

point where plastic enginegs have been dJevelopsd. It has

al

in

o been found that if processed properly, plastics o

o
2

e made to conduct electricity & we 11

W

£ copgoer,

Plastic batteries and other electrical components zna

equipment show great promise in numerogs  industriss,
including the aerospace 1ndustry, C(22:123:

MINMING IMDUSTRY

The last area that needs to be looked at iz that of
the United States mining industry, Thizs area can be

examined in two

pheres, land based mining 2nd z2z based

mining.

Both the United States government and the mining
industery should spend mores monew on modernizing the landg
Based mining industry in order =ither fto discover new

minsral deposits or to exploit e2xisting one: in the

United Statez, However, estimates of the cozt of zuch
efforts run from HF2S0 millian to $#1 billtion. For

example, Australiza spent over £300 million 1n the 15&

g
11}
-+
L
-
]

alone to dewelop fthe mining infrastructurs in W
Australia, (22140 Conseguentl», to prouwide the mining
industr» an incentive to inwest thiszs kKind of morer In

new facilities z2nd technology, taxw credits or other

Ll
—




allowances could be grantsd to companies who take this

risk and trv to increase their production capabilit».

Ancther poatential of the United States mining

industr. s lo sapand current production, or at lesst
research whxaxt potential reserves rematn in the country

In order to expand current producticrn, the government

would nesd to open up large arexs of +ederal lands to

s

exploration and mining. Obvwiously, & study would have

to b conducted Tt determine the eft+ect oh the

snvironmeant. Based on the rssults of the stude, =
decizion would need to be made whether to bBegin mining

these arsas or not. However, euven i+ active mining was
not started, the government at leaszst needs to kKnow what
resources are available within th country, The
government cownzg 34 percent ot 211 United States
territory and no detailed surwvews of mineral resoudrces
exist, L22:25r But according to a 1¥FF studw,
"Fublic lands offered the nation 'z best mrospects for
new discoveries of kKey metals —-- (ns'udirg =t-stegic
minsrals s=uich as cobalt, mangansse, chromium,
titanium, a2nd platinum.” (23135
Bazed on this studvy, the oqowvernment needs to besoin 2

survey to dJdetermiae potential rescurces in the countrw

that would be avzailable in a nationzl emergency,

Sex based mining atsc needz to be examined. In
17232, President Feaagan azserted Unirted States




antw ouver zone stretch

coastline, This xrezx, kKnown s
Zone, is 2& percent as large as
Scientists bBeltews that thiz u
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minerals are found.
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ince th

w
"

action against the United States. (18:234) !

five conzortia are made up of only bestern industrial

natrons, howgewer, there hawve been United Mations
sponsared proposal s that Insist a Urni ted Mations
enterprise have the +irst choice of seabed-mining sites
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industrialized countries., (13323

In additicn tao the reszocurces awvailzable Iinm the

te contain at legast 0 important minerals to inciuds
zalt, magnesium, bromins, iron, copper, l2ad, =zinc,
st luver, gold, cobalt, nickelt, Jiamonds, manganese, tin,

aluminum, platinum metals, chromium, tungsten, mercur:,

columbiium, tantxlum, rutile, ilmenits, bismuth, uranium,
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1 Because of the e2xpenss of
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and zZircon.

gxtracting these minerals, however, only the firszt three
are currently recovered in large amounts.

FAlEhough undersez mining 18 new 2nd faces 2 number

]

+ technical challenges, the important fact 1= fthat =21}

ot the zeabased rezources contain the poftential o

praovide the United States with neseded raw material;
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2aze itz dependenrncs wupcon Thirgd World countrieszs  +or

required suppliss.
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A3 shown in this section, the importance of 2 weil
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for the tUnifted
States to guarantes itz nmnational security. The
government must be able to maxintain harmonicous political

relations with its current supplierz, plus maintain

Py

credible mititary force that can deplow to trouble zpots

H]

in  ths lorld fo protect the sources of our ra

)

material

. addrtionally, o]

fad

nited States mgst
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matntain 2 nawvs with th
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apability of prptecting the
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SLOC s through which these critical resources paszsz., A&t
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ome, programs such a3 maintaining 2 wiable strategic
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ckpile, while dewvesloping substitutes and increasi
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he counftr»' s mining capability are meceszary to reduce
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dependency on foreign sunpliers +for
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PART W1

CONCLUSTON

The =strategic importance of the critical raw
materials uzed in our defense industry is wundeniable,

The United States can possess all of the tanks,

n
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and plames that the citizens will permit the govermnment
to bux. Howewsr, i+ the country sver becomes inuvoclued

in x prolonged conflict, it must be atle to repair and

e
W
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eplace this 2quipment, not to mentiocn provide the wa

i

he

agsortment of supplies rzquired to support the military,

To do this, the country must have wunhindered acceszz t

the raw materials ded in tts defenze industrw,
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Al though the classical theorists never specificalisr
addressed raw materials in their writings, thes all

realized that =2 country must be able o orowvide the

necessary materialz of war ko its army In arder ]
ultimately achisuvse zuccess on the battlefiszld, Histars

ha shown that i+ a2 country did not hawve acceszz to the

resources regquired  to support 1Es  war ettort, the
resultzs were dizsastrous., I World tWar Two, the Japanese

initiated hostilities to zolue thetr nesd for natural
resources., Thew esuwentuyally tost that war becauzes thew

could not obtzin the rawm materizlsz reaquirsd for their

wWar production effart,
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The United States could wery e2asily be caught in =&

similar situation i+ it doesz not take actionz to

a

ecome
sel¥f-suf+icient in critical raw materials, The United
States is dangerously reliant upon foreign imports +or
at least half of the 940 minerals that are considered

critical to th

Do

nation’'s surwival, Many of the

suppliers are Third World countries which are being

actively courted by the Warsaw FPact through wvaricus z2id
programs. ~lthough  the current political  situxtion,
be tween the United States and these countries does not

appear to be threatened today, who krnows what lTigs in

In order to eliminate any guestion concerning the

future nationsal security of the United Stat
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.
national strategy must be formulated both to protect the
existing +orsign supply sources and simultanecusly, o
dewvelop self-zufficisncy. This =strategy must incluas
the dewelopment of strong political ties with tnese

foreign suyppliers and the mainfenance of a ztrong

military that Can both de ter Sowviet militar
intervention in these countries, and i f necessare,
strategically project the force necessarv to protect cur
otz interests abroad. ME & maritime power, thiz must

inzluyde the capability to protect the freedom of the

sealanes through which theze resources flow, Mearnwnile,
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the country must complete itz three year stockpile of
strategic raw materials., Additionally, the country must
work  diligently imn  developing substitutes <for the

resources the country tacks, and increas2 the mining

industry's capacity to better exploit existing resources
in the United States,

Mational strategy must be designed to meest and deal
with the challenges to national sezcurity objsctives.

.

#) though these obiectiv pertain primarily to the
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2 of the country, the government must realize that

ztrategy does not Just dexl with the projection  of

military force, but it zalso deals with obtaining the
critical resources used to produce that force. [+ the
government fails to realize thiz critical fact, tne

Urnited States could zome dav +ollow the historical path
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production capacity Juring the war but lacked the rauw
matsrials for 1 ts ope2ration. The United STtates haz =

targe industrial complex that would bBe worthless without

the raw materials with which to make 1t function.,




MINERAL
Columbium

Manganes

W

Bauxi te.
ARlumina
Tantalum
Cobalt

Tungsten
Chromium
Mickel

Zinc
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Aluminum

Ber»11lium

Titarmnium

An M

LVanadium
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TREBELE 1

[$87 MET IMRPORT RELIANCE

OF SELECTED MNOMFUEL MIMERSL METERISLES

Lithhelds

AS A PERCENT OF APFP&RENMT COMSIUMETI
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FERICEMT MaJOR SOURCES

EBrazil, Canada,
Nigeria

Francs,

Thailand,

Gaborn,
Jamaica,
s Pustralia,

o ay

100 South Africa,
Erazil

7 agstralia, Buinea,
Suriname

2 Thailand, Brazil
Carnada

& Zaire, Zambia, o

g Chirmna, Canada, EBc
For tugal

79 South Africa, i

Yugoslavia
Canada, Australi
Botswana

N
4

.
~

mbabwe, Turkes

A, Normwar,

Canada, Mexico, Peru, Aus-
tralia

=1 Canada, Scuth Africsa

24 Canada, Japan, Yenezusla,
Brazil

11 EBrazii, China, Switzerland,
South Africa

= Japan, US:SE

L 22 in 24y Balivia, Mexico, Scuth Sfrica

Tugoslavia

W (54 in 242 gustralia, South

conly 1984 ztatistics

£
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Africa, China




ThBLE 2

MaJOoR MILITaRY USES 0OF STRATESIC MATERIALS
2 R

228

MATERIAL MILITSRY USE

Aluminum Agircratt, Cartridge Casinmngs, Misszil
Satellites

Antimany Aammuni tion, Rocket Motors

Asbestos Aammuni tion, Detonators

Eer¥llium Alrcratt, Helicopters, Jet Engines,

Missiles, Nuclear Reactors, Space
Navigaticon

Chromium Ammuni tion, @armor Flate, Sun Barred
Engines, Stainleszs Steel

Cobalt Aircratt, Jet Engines, Mizsiles, FRockes
Motors, Stainiess Steel

Coltumbium lecraff Jet Engines, Missiles, Fo
Motors, Stainless Stes)

Manganese Ammuni tion, Stainless Steel, Water

Treatment

Micke) Aircra¥t, Armor Plate, Gun Barrsls=s,
Engines, Focket Motors, Staxinless St
Submarines

Tantalum Aircratt, Satellites

Titanium Aircratt, Halmets, Jet Engines

Tungeten Hircratt, Muclear Reactors, Rocket
Stainless Steel

Yanadium Aircratt, Helmets, Muclear Reactors

2Zincg Ammuni tion, Photoaraphy, Small Arms
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COUNTRY

Apustralia
Boliwvia
Botswana
Brazil
Canada
Chinx
France
Gabon
Guinea
Hong Kong
Jamaica
Jaopan
Mexico
Migeria
Morway
Feru
Portugal
South Africx
Suriname
Switzerland
Thailtand
Turke:»

SSk
Jenezuel a
Tugoslavia

Zaire
Zambia
Zimbabiwe

THBLE

CEVELOFMENT STaTLS

OF COUNTRIES

e I o
(271775777

CEVELQFMENT
STaTUS

MECC
Loc
LDC
LD
MDC
LoC
MEOC
Loc
LEC

LDC
MO
LD
LoC
MDC
LDC
MOC
LoC
LOC
MO
LDC
LDoC
MOC
LOC
MOC
LDC
LoC
LOC

41

REMaRKS

HMonal iagned
MAaTOo

T O
Mornaligned
Monaligned
GB Territory

MNET O
Nonal igned
MEATD

Momalioned
Meutral

FAT

Monaligned
Honal taned
Nonaltigned
Monzal rgned




TABLE 4

WRRSAlW FACT ECOMOMIC &ID TO
MON~COMMUMNIST LOCs
(Millions of Dollars)

(29122

TOTwL Ussk

ERSTERM
EURCFE

TOTAL

1954-7

1979
(=11
1%31

1
DOV

[ o
XY ]
K TN N

14,150

= 11,185 T ETS
885 San

1,130 215

1.348 340

1,840 1,170

2,120 1,440

2,255 1.,5%S5

TRELE S

STUGENTS FROM LOCs TRAIMIMG

IN WaRSalW PACT COUNMTRIES

o
o
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o 0

17
(2P&D
TOTaL JSSR ERSTERM
EURCFE
TOTeb P2, FS0 57,355 35,449
MNarth Africa 5,275 3,270 2,025
Sub=-3aharan &frica 30,490 17,8%5
East Asia 203 129
Latin ~merics 11,120 S, 140
Middle East 31,295 14,530
outh Asia 14,385 11,455
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THELE &

WakSald PacT ECONMOMIC TECHMICIANS
IN NON-COMMUMIET LOCE
1734

CZ#iS0

TOTAL USSR EASTERM
ELFORE

TOTaL 125,740 2¢,370 2&, 2P0
North Africa &7, 218 10,5785 S, 250
Sub Sabaran Africa 14,315 7 20 &, 740
East ®sia Al 15 45
Europe ] 75
Latin America 1,414 &0 IO
Middle East 32,110 11,345 21,745
South Azl a FLFT0 1] S0s

+
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TAELE 7

ARMS TRaMSFERS BY SUPPLIER &iMD RECIFIENT COUNTRY
CUMLLATIVE 197%-1%23
CMILLIONS OF DOLLARS)
C2&:131-1324)

SUPPLIER TOTAL WESTERM LR Sal) CHINA OTHER
POJERS PaT

PECTRIENT

Australia 1,530 1,510 20
Eolivia 209 15 174
Botswana 21 = 1 =
Brazil S0 470 30
Canada 1,770 1,720 41
China S20 320 130 X
France 250 330 =0
Gabon 120 110 10 &0
Guinea =0 20 S =
Hong Kang - - - - -
Jamaicx - - - - -
Japan 2,340 2,350 o
Mexico 20 130 170
NMigeria 1,128 S22 119 200
Morwar {,045 F70 7a
Feru 1,210 &80 440 1107
Fnrfu o2&l 2£0 240 0
outh A+Pica 2 =] 20
Suriname 15 ] 1G
Switzerltand 230 T20 110
Thailand 1,320 1,1&0 1 &0
Turkey 1,345 At 10
it=zR 4,830 4,170 440
tlenezuesl a 730 700 =0
Tugosiavia &7 S0 40 [ =0
Zzirs 2110 150 S0 20
Zambi & 240 200 14 S
Zimbabwe 279 1#0 o] =9 =3
TOTAL 22,525 14,880 2,245 = 2,213
Mote: lWestern Powers include 43, Francs, UK, FRG3, & Irtal
Warzaw Pact includes USSR, Czech, Romaniz & Folzand
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TRELE &

STRSTESIC STOCKPILE STATUS

CESrin-1210

MaTERISL FPERCEMT 0OF Goai
Aluminum 0.3
ARt imons 1o00.5
Asbestos 217
Bauxits &
Eervllium 1
Chromium &5
Cobalt &2
Columbium 22
Manganese b=
Mickel 1%
Tantzxlum 23
Titanium 12
Tungsten s
Varnadium =
Zing 27




TABLE &

SEABED DEFOSITS

ELEMEMTE

(4514

TYPE OF MaTERIALS GEOLOGI CAL
CEFOSIT OF ELEMENTS CSETTIMG
constructicon Pebbles, gquart:z Coast and Shelf
materials and carbonate

sand, shells
Flacer Iran Coast
deposits Gold shore
tzand and Flatinum
aravel Tin
containing Diamonds
heavy metalsl Fare 2arth 2lemante

Hyvdrocarbons

H-»drothermal
depozits

Mangansze
noduyles

Phosphorites

Zirconium
Titanium

FPetroleum

Sas

Iron
Manganesse
Copper
2inc

Lead

Siluer

Manganese
Iran
Caobalt
Mickel
Titanium
Mol vbdenum

Phosphaorus
drarnium
Fare =arth
slements
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